Induction of human growth hormone promoter activity by the adenosine 3',5'-monophosphate pathway involves a novel responsive element.
Regulation of GH gene expression by GRF involves cAMP as a second messenger. We have demonstrated that a 500-basepair fragment of the human GH (hGH) gene 5' flanking region can confer cAMP inducibility upon the chloramphenicol acetyltransferase transcription unit in transient transfections of rat pituitary tumor cells treated with forskolin, an activator of adenyl cyclase. The same hGH construct is not induced by forskolin in nonpituitary-derived cells. Experiments with hGH deletion constructs reveal that binding sites for transcription factor AP-2 and the pituitary-specific factor GHF-1 are not required for forskolin stimulation, but that GHF-1 may potentiate the effect. RNA analyses reveal that forskolin also stimulates accumulation of transcripts initiated at the hGH promoter. Other agents that elevate cAMP levels also stimulate hGH expression. Since the hGH 5' flanking region contains no sequences homologous to the cAMP-responsive element of the somatostatin gene, and the AP-2 sites do not appear to be required for the forskolin response, these results suggest that a novel cAMP-responsive element exists within 82 basepairs upstream from the transcriptional start of the hGH gene and that hGH regulation by GRF may involve interaction between a tissue-specific element and a cAMP-inducible element.